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(54) METHOD FOR ACCURATELY REPRODUCING METALUC PARTICLE FEEUNG 
(57)Abstract: 

PURPOSE: To reproduce a painted color with fidelity to a color intended on 
a computer 

CONSTITUTION: A deformation beam split reflection factor on an external 
painted plate is measured by a deformation beam split measuring 
instrument (S1). A feature amount concerning deformation and a feature 
amount concerning wave lengtii are extracted from the measured 
deformation beam split reflection factor (S2). By reproducing the original 
deformation beam split reflection factor while using the extracted feature 
amounts or by changing the extracted feature amounts, the materia) feeling 
or color of the external plate is changed and the deformation beam split 
reflection factor is reconstituted (S3). The image of a painting color is 
displayed by using the reconstituted deformation beam split reflection 
factor (S4). Thus, the color or material feeling can be easily controlled. 
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v^o fetMi-.s^s(±. ^i|B^ffltfo«eM;|s^®as■^s 
i|s^®«®3t)^w^offls^a*as1-•^) t t^^-r 5„ 

[0 0 6 7] ^l^feOK^JiSi^bteS^HtSS 
«»JxH. T^if-f :^^±$)^>^^T-®fe$^S1■5^:V^ 
c:fflS{^S:^®^^C}^:(tRWbfe® 
T-(ix ^®iS^li7^'tf'f ■^®Mtfti{c:f±/d:e>^iVN, 7^if 
'fi-(i^ ^5^^T-®feo^S£iibTM^®*®Sfe 
M*4ffl^S$^0LT*3!3, ^®S-&tc(±> ^®^^® 
fefilt-e%<> ^T®^^icoi>TeAs^{bU«:ltixK 



8-2 2 1 5 6 0 

[0 0 6 8] St. at, ^1«e®fe{±lii#UTK^S 
x-Kg|5ffl0^BgM*;*:§<tSj J;^'S:Sft*fT 

®i^> ,«eMi|st®'^a{±it0^n-cv^«:i>A^e,, B^m^ 

l^<e®^^bAs«c5^i:^±MSL<ftv^„ tJE^T. c 
©S^tc^. ^^^ifeSS**A>e,H^®ti«i:fe®«^ 
S«-glb. H^®tfffi5^SLfe«. fftJf, e®tt#i: 

[0 0 6 9] ^f>lc, ettil^U. H^*flfe®3fe*WO 

3fe Sif ^ A^ ?> H^®«« t gfflti^ ^^gil- 5 i: |5li^ 

-?^:*oa^^)fcSif*A>e)*)^®K^®t»IR^» 
T. a^fep<<5";>;'^®M^®tt^i:A^^^^x5^^:'5Ass 

[0 0 7 01 t^e-oT, ll2®@!PtS 2t:^^x1-J:d{C, ± 
120 1 ®IS:PgS 2 Cisv^Tttmi-Sl^ai: bT^^t 

tiit-si^si:bTav\ s^®i^a<&aiz:Sfc{± 

K^^S^fToCiiASftS. 
[0 0 7 1] [fe®««®^>Sih^S] feffittffi{±> - 

^jfcsi**T% sft^3feSM*®fet»«<&f^a$-y-s^ 
i:AST-t5 (fib. 

<) o 

[0 0 7 2] fetlia®^SCt5V^Ttt. <7v7 
-f '^/^'f =i^^1f§€EoT^j«[ft®Str^S:^S1-S:5 

itR»t*{cSB^^-B-S:SffiAsfe;5, ^m^i^'^^RMm 
i^^^i^ix^^o^l5mxibtHi. fet»$affl^M;^S® 

[0 0 7 3] ^tz. ^:ft^^Sif*As^7^;ViC<b^JlT 
v^n«, fe«lftSf^^^-&5^?teSlt*®^^i:, fe^ 

s®»^ts^f'5:o^^l^^i-ab■rv^S'i^si±«:v^, f 
[0 0 7 4] [nm(Dmm(D^mt^3ii H^®mffi® 

^ft«®M^Sif*Yt:fiE-QT> ^^«feOK^«:a 
S^-r2.i®^*)$,5As, ^^?S®Ci:*i:Asf,YfiC{±fefei? 
ttAs$)f). IsIbH^T-feoT*, 5S5fe®^-&i:»fe®S 
^i:T-{d:. ^®YftttM*ofc*,®t*S. t«oT, ^ 
^«®YfS5^oTH^®tS«5a3Sb/c®T-(±. 



[0 0 7 5] t^oT. fe{c^i!<#b*v^H^tt^a*ft^u-r 

[0 0 7 6] Sfc. ifeffWC^lctt. T^tciOHl*^ 

R (x, A) =S (x, A) +a (x) 

{it. R (x, A) m^m) 

S (x, A) : Ogxg llCtJV^T, 

S (x, A) =R (x. A) -R (2, A) 

S (x, A) =0 

b (A) -.^S^^xo lzmh^%S.M^R (x 
, . A) 

o (x) : Ogxg 1C*5V^T^ 
a (x) =a (2) 

l<x{c^5v^■r^ b (A) t:m.m^ms r (x, a) s 

/? (x) : Ogx^Hza^^X. 
0 (x) =^ (2) 

S (x) 

a (x) *b (A) +13 (x) : 
T (X, A) 
[0 0 8 1] ttz. 7^1f'r>±©l^<'^A^?>i±> 
b (A) 

a (x) , /S (x) 
T (x. A) 

hM^fetci: So 

[0 0 8 2] ±iEfflS (7) t:*30T. S (x, A) O 
[0 0 8 3] ^t. $)?.^^Xo l±. xj = 4 0i:L 

fco cms. q^»tt*r*4©i^tt^#x.5i:, ^mi^^ 

xo= rtj^bfeS;^®^^j i: Lt;^#g^J5)t^T 

R'(x. A) =S (x. A) +a (: 

T-ff e>nsR'(x, A) ifi. e»^©^^i^7tsi** 

[0 0 8 5] ^t. a (x) , >5 (x) . T (x. A) 



1^l8¥8-2 2 1 5 6 0 

<toTBfllfiK$ti5^^^3feSit^i:^aiJbt^^iS'3fc 
Hit* ® ffll^tt ^ i: b T 5 „ 

[0 0 7 7] g^®'^Mfi, ^®S^®5^«)5/S«)5 

mf^^inzi^xno. Xs :itie>®i^fiSs ffeo 
[0 0 7 8] jjct, ^^<D^mz&^§. 

Slbfc:^x;i'iC®-«^i5i*:®S (7) \zmt<. 
*b (A) +/? (x) +T (x. A) 
• • • (7) 

l<xt^3v^■c^ b (A) ^wmmL. r (x, a) s 

SWS*i:b. i}*:[i'jftSff'&oS:S^®m 
T (x, A) : 0 gx^ l{c^j^,^■r^ 
T (x, A) =T (2. A) 
1 <x^C^5V^■C^ 
T (x. A) =R (x. A) 
- (a (x) *b (A) +/3 (x) ) 
[0 0 7 9] ±g3S (7) i{pe.SS?T-§SJ:aC. C® 

b^d:V^|5I5> 7C7^-^5'T'fe5SW^R (x, A) Sajc 

[0 0 8 0] c®i5; (7) icj;5^x;u^®§illis * 
® i d t # ^ 2. r i: 45 T- g 5 o 

^jia®A>e.®s»^te 

jij ^ - 7 D -V 7(t tC 11 1" S ^ ^ 7 ^ - ^ 

(x. A) C*V>T^»ttJ5E^&j;!3M<^3S-r-g5, 
b4»bs ^^ic{±. ;*;gV^g^f®Sa^7=-;5'(±. SiJS 

3&!5, ±3C®b (A) i:1-5Ci:t{iaEg4s^be.n.5 
fcAs fexT, xj =4 0i:bfco . 
[0 0 8 4] (7) ®b (A) Sb'(A) 

) *b'(A) +/? (x) +T (x. A) 

7n>;;rS®^^?5:{&Jffll-rS^iSka, kb, ktS:^ 
Ab, 

a'(x) =ka*a (x) 



(9) 



!|til¥8-2 2 1 5 6 0 



0'{x) =kb*/? (x) 
T'(x. A) =kt*T (x. A) 

R'(x, A) =S (x. A) +a'(x) 

[0 0 8 6] mm&mwum^n-^xmm^ 

So 

[0 0 8 7] ;^-V:^;i/n>t:a-;J' 1 6*^^•T?«fig 
[0 0 8 8] ;^T-^yri 0 2T-H:v d'z::^ 2 4 tioT 

T-(±. S (x. A) , a (x) , /9 (x) , b(A) . 
T (x. A) ^Wmt^io ^^(DT.y'^vyi 0 8T-{±atB 

-I5^"n^\ t^<D7.=Tvy\ 1 0t*5V>T^^^>tSt!f 
*A5S«J5K^n5o C®:^7=-<y7-l 0 8T-J±v a' 
(x) , ;ff'(x) , b'(A) , T'(x, A) 
So 7.7--J^ \ 1 0T-{i> S (x. A) , a' 
(x) . /?'(x) , b'(A) , T'(x, A) iP^R' 
(x, A) ?:»!±i-r5. 1SL(r>7.7-vy\ 1 2T-liS«]5£ 

(OK/NG) {CioT^^^tlfcia^OM^fe 



*b;(A) +)5'(x) +T'(x, A) 
^feC)B:S*T-X7^>y7*l 0 SA^e.;^?" "J/T" 1 1 2$i^ 

[0 0 8 9] (#^S®atbl) *(C, ±i3:^x>yri0 

[0 0 9 0] ^f^xlfil' y.±®®HT-Oa (x) , ;5 
(x) , T (x. A) ®i|tSaS(±, R (x. A) 5ES<] 

b (A) ^WLmma^x^x. ^^f^n^idmm 

©«§*sa (x) , ^n^tf/? (x) . a^A^T (x, 
A) T-fe5. c®^, b (A) li. SA40° T-®^Jlfi 
MW^R (4 0. A) i:1-So c®ffiiai*!T-®S 
(x, A) {±. 0i:1-5o 

[0 0 9 1] R (x, A) . b (A) Kmt^idmm 

(x. A,)®fili:b (A,)®f«t: lofflx-^mi:# 
^fiP (R (x, A) i:b (A) ) ®g|^S*to5j!aiS 
[0 0 9 2] 

<R (x, A) i:b (A) tcH-rs l»:[i'j§>* 
x{cov%T> JfeC^NtSl waists, 

[0 0 9 3] 

[^1] 









R <x, X) Oii 


b C A > 


1 


3 9 0 


3.34 


0.4 2 


2 


4 0 0 


3.99 


0.5 0 


3 


4 1 0 


4.17 


0. 5 2 










3 4 


7 2 0 


3.6 5 


0.4 3 


3 5 


7 3 0 


3 . 6 9 


0.4 3 



[0 0 9 4] El 0 (A) tcii. m.mzmmmLx-^. 

m.mt gW^Scy fSig^Ufc 2ife7cffi^±C±i2« 1 o 

a. c®^io (A) ©T^-^^^ics-fofflHA^fes 

(^-Cli*?.) iti^?fe«S!)Sa{tT-feS (01 0 (B) 

^ o 

[0 0 9 5] ^^xAS0° *^e> 1° ®ffiHT-{i^ S 



(x, A) (±. cn?>®S^T-®^ifcHtt*R (x, 

A) t^n2' f®^yesi**R (2, A) toimn^ 

(2, A) *a (x) , /S (x) , b (x) , 
T (x. A) ®!|t^MT:«$%l:flxS*?)^v>®T% d 
®^;ft$BiaT-®a (x) , /? (x) , T (x, A) (±^ 
§>^a (2) , iS (2) , T (2, A) 
[0 0 9 6] f&t)*), 0<x ■ <= Uc-ov^T^ 



(10) !|^M¥8-2 2 1 5 6 0 

S (x' , A) =R (x' , A) -R (2, A) 

R (2, A) =a (2) *b (A) +0 (2) +T (2, A) 

S (x' , A) =R (x' , A) 

- (a (2) *b (A) +/? (2) +T (2, A) ) 

R (x' , A) =S (x' , A) 

+ (a (2) *b (A) +0 (2) +T (2, A) ) 
T-*i>A»e>> ^^x®ffl{c^JPSCD!5:V^-jaS!j&T-fe5s 

R (x, A) =S (x. A) 

+ a (x) *b (A) +/? (x) +T (x. A) 
tVcMth 7^ >y 7* 2 0 2 T-f±. 4 0 ° -rKD^^m^-R. ( 4 

ct (x' ) =a (2) 0, A) , t%t)*.b (A) ^S!l^LfeSE:l«0ffllt!cfl<J 

/? (x* ) =/? (2) JfefiD [i] (l^i^35. ■r'St)*.3 9 0nm~73 

T (x' , A) =T (2, A) OnmlCiJV-'Tl QmUO^r—i'Vin^t^) ^S.^b. 

i::^?,. ^CD^l^filDavgSftfflS (1 0) ^:fflV^T5R^^)5. 

[0 0 9 7] y.±gjiB^ b}t#sscaisttimBi®P«&^ i [ o o 9 8 ] 

35 

Davg=2:D[i]/35 •••(10) 
i = l 

[0 0 9 9] dKDT.y'-jyi 0 4-C-i±. D [i] ®^fc [0 10 0] 

Dsxx§ife®S (1 1) SfflV^TsRtoi). [»3] 

35 

Dsxx=S (D[i]-Davg)'/'35 (II) 
i=l 

[0 10 1] 7.7--jy2 0 6tj3V>T2<xg9 (1 2) $:fflV>T*i!)5o 

0®#^^x{Cr3V>T^ ^^xf®^^Sl^$R (x. [0 10 2] 

A) §S)^bfeSS«®llii!fW'&fitR [x] (i : Ig [iS4] 
i^3 5) *®¥±9fitRavg [x] ;£i*:®S; 

35 

Ravg=2:R[x][i]/35 •••(12) 
i = l 

[0 1 0 3]^ffl;<5^>>7'2 0 8T-(i, D [i] i:R [0 10 4] 

[x] [i] ®«^f(RsxyS*®iC (1 3) SfflV^ [iS5] 

35 

Rsxy[x]=S (DCi]-Davg)(R[x] [i] 
i = i 

-Ravg[x])/'35 •••(13) 

[0 10 5] ^(r>7.J--jy2 1 0T-{±, [x] ife®S5 (1 4) ^^fflV^tsStoSo 

a [x] =R s X y [x] /D s xx •••(14) 

[0 10 6] »:®:^5^<v7"2 1 2T-I±> ^Uitb [x] S: »:®SC (1 5) ^:fflV^T5l^«)5. 

/J [x] =Ravg [x] -a [x] *Davff • • • (15) 

[0 1 0 7] J)?®;^7^>>>'2 1 4T-I±, SMfiS^T [0 10 8] 

[x] [i] S*®^ (1 6) ^fflV>T5R«)2), 

T [x] [i] =R [x] [i] - (a [x] *D [i] +/3 [x] ) 

• • • (16) 

[0 1 0 9] ;^T-'V7'2 1 6{ci}V>TS [x] [i] S0t-b>y hU (S [x] [i]=0.0).»; 



(11) 



2 2 1 5 6 0 



V^-C^ S [x] [i] §*<DS (17) $fflV^•C5l^«> 

S [x] [i] =R [x] 

[0 111] ^O^T^y-vyi 2 Oftt^ W±OJ;^{CU 
T)ll»$n&§«Sra [x] . /? [x] , T [x] 

[i] {c-fe>)/ htSo 

[0 112] 

a [x] =cr[2] 
/? [x] =/3[2] 
T [x] [i] =T [2] [i] 
[0 113] JfeC. ±13:^7^ >yri OStliJl^T^ e$iJ 
n^'no^^. b (A) *SiJ®b'(A) {CAtl^^SC 
i:t:<k!)^m^n5. b (A) 5b'(A) 
a (fe$iJffliv>-7->>^><5'-7a:-:^) {±, =tBS-r 
5. ^xEtSH^T-tt, giJOM^gCb (A) §b'(A) 

[0 114] *fH$iJ» (M*»lt±) SffoiS^C 
lis , a [A] . /? [A] , T [x, A] ®-a5$.5l^ 
lis ^TS> S'JCDa'[A] . /?'[A] . T'[x, A] C 



5. 

[0 110] 
[i] -R [2] [i] • • • (17) 

i:|5!«. ^®^fe;5»liti8S^S, '4km^'mx\%. 
a [A] s yS [A] . T [x. A] t-eti^tlka. k 
b. kt©^mS:a«lt-Ca'[A] , /?'[A]. T' 
[x. A] ^&^fTV^S, 

[0 115] ±13;^ 7^ i o®fi«fiET-ii. 
;i/SictieoTR' ( X, A) (fen-wt-sciitifj^to 
[0 1 1 6] ^'mmmz'^i^iifz^im^m.^ 

(x) s /ff (x) . SW^T (x, A) ®g|^*»:OS2 

[0 117] 
[»2] 







a Cx) . i9 (x) 


T (x. A) 


3 E 6 


V y ^ K 


Sri 2 CA> 


® 1 2 <B) 


4 K 9 


^ ^ 'J ^ ^ 


H 1 2 (C) 


0 12 CD) 


3 K 4 




SI I 2 (£) 


0 12 (F) 


S G 2 


■7 y ^ u ^ 


g| 1 2 (G) 


Sf 1 2 (H) 


6 K 4 


M I 0 


la 1 3 <A) 


IS 1 3 CB) 


0 5 1 


*9-< h/<-;t/v^:^ 


SI 1 3 <C> 


SIl 3 CD) 



[0 1 1 8] lai im^w^ \ 3 4^f)*®!t^®~®sff 

!tt«® : V'J KICOV^T, a (x) li, 1.0,/? 
(x) . T (x. A) i:*)0. 0fliS-^T-$>S. C 

IE£MMm:A^T-l±IJIJ^-®^3tR»*tc/d;?.) 
(01 2 (A) , (B) #K3) „ 
[0 119] V'f ^(j, x''f:i3p(^'J -j'7\Z'0\^ 

■r, T (x. A) As^^Offet), ^ffl 

(012 (F) , (H) , 

[0 12 0] 'mm-. MIOt:oV>-r> T (x. A) AS 
y; «y h•i:BS|5I«lC'J^$V^ (013 (B) #S^) o 

[0 12 1] : ^^-f h/'l-;UT'f *{cov^T, 

•e®ifc)IS#oqF^tt4ST (x. A) lca<S3l$nTV^ 
5 (mi 3 (D) #!S) . *4bN S^4 0' ?£iglCT 

(x, A) ^)«i^4iSJS»teUTV^5®{i^ b (A) icbt 

0° ®^^fcSI^**^ffl1-Hli^14®MteliM<'5:2,h 



[0 12 2] {mm. wHfflW) ifcfc, e$jw, 

SiJfltov>TfT^fc^S^iSg»SSl 1 4 7iSE 1 6 IC^ 

■To c©iai 475^01 6ii. mm. *fs$iifflisfTo 

1^-eiis »;®«3 t?si-|5]fMi!WT-ftta^tfe®^*g 
®2tt5: lt[i:■rstf■4ffil:lo^^T. MISl StcIcSOT 
*ff*v>. ^«2Sf>^j5g1-5::h{cl=iS-rs, t^t> 

M«l®S»f^Rl (x. A) A^?,S1 (x, 
A) , a 1 (x) . yS 1 (x) , b 1 (A) . T 1 

(x. A) ;&«iZ)Tl$S?[g^ttai1-Si:»t. ^«20 
SI^*R2 (x. A) A»t)S2 (x. A) , a2 

(x) , /32 (x) . b2 (A) , T2 (x. A) 

fe-ctt^fiSfflaitSc 3ottm?nfc#ssfi®9-^s 

^^glOSl (x, A) , al (x) , /?1 (x) , T 
1 (x. A) , ZitF^tS20b2 (A) ^rfflV^T, iff^S 
:^:^^fe®g|t*R 1 ' (x. A) §±3iEO<taCUT 

s«fiebfc*)®-efe5o 

[0 12 3] 
[^3] 



(12) 



it$li¥8-2 2 1 5 6 0 







^^2 




It « a a © W « *f J: * o 




1 


3 K 4 


3 K 3 




T (x. A ) * 2 . a ^ 




2 


S H 3 


8 J 4 




T Cx. Jl ) «• 0 . 5 ^ 




3 


4 K 9 


4 L 5 


y i' y y ^ 






i 


8 G 2 


8 J 5 


y ^ 'J y 







[0 1 2 4] Ell 4 (A) ~ (F) (±. ^3 0ijilf$) 
3K4CDM«1 i:3K3®M«2®feSia, Stffe 

urn. «MMfflisffofc»jffliiig«cDfe]t&^st*.o-es 

So 014 (A) {C(i3K4(D^ffil i:3K3 
®^IS2 (HiS) ^:■^v^■r^^ScDL*$:^^b. Ell 4 

(B) {Cl±^^«®§a*. b*SS^bfc= 014 

(C) fCli3K30^*S2®^^«OL*$||i^T\ 3 
K 4 (OmWi 1 Cfefflffll^ff o tig*® L * ^m>.t7r^ b 
to 014 (D) C(±3K3®^«2ffl^^«®a*. 
b*i:. 3K40MffimfeMffll<£tTofci^^®a*, 
b*hi&^NLt. 014 (E) t{i3K3®^fi 
2®^^«®L*«rSliST-. 3K4®Mffil{Ife-«H 
S'J»^fTofei^m®L*S^^iST-^Ut. 014 (F) 
t{i3K3®Mffi2®^^S®a*, b*fc, 3K4ffi 
^ffilt:fe-ttH»$:fTofci^m®a*. b*i:5:^ 

[01251015 (A) ~ (F) l±. ^3ffl|a2T-^ 
8E3®^tSli:8 J4®^|g2®eE0. 
Vm. «KM?&fTofcM»^mfflfefi0&^N-rt®T- 
fe-5o 015 (A) tc{i8E3®^ISl {i^U) i:8 J 
4®^tR2 {nm lCr3t^T^^I^®L*$:rNU. 01 
5 (B) {C(±^^S®^a*. b*S:^U&. 015 

(C) t:i±8 J4®M«2®^^S®L*S:lli^t, 8 
E 3 ®^|R 1 {Cfe$iJ»$ff feilg*® L * ^r.-i^i^T-^v b 
fe. 015 (D) Ctt8 J 4®^«2®^^S®a*s. 
b*^:^ 8E3®^«UcS$iJiI$:fToS:iig«®a*. 
b*i:S5^Nb:t, Sfe, 015 (E) Cli8J4®M« 
2®^^S®L*§||«|T% 8E3®^tgltfe-ttH 
fiJ»§fTofc:i!g«®L*S;S$lT-^bfe. 015 (F) 
tcliS J4®MtR2®^^S®a*, b*i:^ 8E3® 
^ffil{ce.*JH©J®4fTofc^«Oa*, h^t^TTs 

bfeo 

[0 1 2 6] 01 6 (A) ~ (H) l±. a3®iifi3Zit>* 
m4T-fe?), 4K9®^ffili:4L5®M«2:S:tJf8G 

2®^si fc8 J 6®^ffi2®feS0. RVF^mm. «• 

K$iJfflI$fTotSiJfflliSg^®eS0^7-i^tt)®-c$.5o 0 
A VG (f(x. y} ) : ggi^fCx. 



16 (A) m±4K9®^1gl i:4L5®S« 
2 (Hi^) ^cr^l^■C^^«®L*S^U 016 (B) 
(Cii^^SO^a*, b*$:^bfe. 016 (C) \Z\t 
4 L5®^1g2®^^«®L*$rll!^-C\ 4K9®^« 
ltCfe$i||iI$ff-ofci!Sm®L*S:;^^-eS^sbfc:o 01 6 
(D) ttt4L5ffi^ffi2®^^IS®a*. b*i:> 4 
K9®MtRlCfe$iJ»$:ffo;tiig«®a*> b*i:§^ 
bfe. tfz. 016 (E) tC{48G2®M^fil (^«S) 
i:8J6®^«2 (mm VL-ox^X^-^ncDla^^m 
bs 016 (F) {Ci±^:ll«®^a*. h^^n^X^fz, 
016 (G) {Ci±8 J 6®mS2®S^S®L*&^i^ 
8G2®^ffiltfe$J®$fTofciig«®L*^;Si^ 
T-S^bfe. 016 (H) t{i8 J 6©^tS2®'Sfttt® 
a*. b*i:. 8G2®^tSltiei$iJW^ffofciKS® 
a*^ b*i:^^bfeo 

[0 12 7] 3ne.®0A^e.afp$n5<tat. a^j 

[0 12 8] ti±^B^bfcJ;a«C. i14Sfe{4SSft • & 
ftftT-fflSW* T-^at5ri:*s^ 
tS. ±!aT-{ife^K^®$iOT^§^t1-5fc«)®. ^ 
^ C S -r 5 !|^Sc M i: « * 13 H t l^^ft i: ^ gl b € 
x;i'S*fi«J^NbfcASs **B^^4^ ±IB®€rx;i'^tKS^ 

® ^iJJH g S tc 1 5 ;5 ffi ® * # tf * ® T- 5 . 
[0 12 9] WT®^B^T-(4. *®^«*«1-S 

X : SltJfc^S 
A : Stft 

R (x, A) : ^ilJ{cj;5^^^^S»f$ 
R'(x, A) : ^7^;l/S^::J;i.^ft^^fc]5e^3• 
R"( X. A) : *7^;i/i?;{c<t5^^^ite]52^ 

[0 13 0] 

[»6] 



[0 13 1] 

Sb, 



[^filcl] *OSi (18) T- 



[0 13 2] 



(13) 



8- 2 2 1 5 6 0 



R'(x. A)=b(A) nmiCA)" ... (18) 

i - I 

[0 1 3 3] CCDiC (1 8) ICOV^T. [WlS] 
[0 13 4] 

mi(A ) = 1 0 s b (;i ) = 1 0 " 

[0 13 5] tbfzmv:. ^«[ftA{COV^-Cs [0 13 6] 

(19)®{i4s. [iS9] 

2 (log(R (x. A))-i:ai(A)'x'+a. (A))' 

••♦(19) 

t 

S'hiy* J; 9<imi(A ) ' . b (A) S-iRrSifi 4 t 5 

[0 1 3 7] «'jNi:«:5<t-5«:mi(A) b (A) [0 13 9] [«fig3] *7^;uS$. (2 0) T- 

[0 13 8] [fllfi£2] H5l3«fiElti3l>Ts N= IT- [0 140] 

ife5ci:&1$®li:bfe;??S, [SlO] 

R'(x. A)=b(A)flMi'' •••(20) 

[0 1 4 1] (2 0) HoV^T^ [ISll] 

[0 14 2] 

Mi = I 0 ^' . b ( A ) = 1 0 

p (x) =AVG (log(R (x. A) ) -log(R (X. A) ) ) 
A 

[0 1 4 3] i:UfeB#C, *©S (2 1) ®ftA^ [icl 2 ] 

[0 14 4] 

E(/)(x)-EAi*x')^ •••(21) 

X I - I 



S'hi ^t-S J: -5 ^£M i - i , & A icoi^T, JfcCDji: (2 2) O4t/0<, 

S (log(R (x. A ) ) - (E A i * X ' + Ao (A)))* 

•••(22) 

[0 1 4 5] R'hJ:«t5<ta«:b (A) t:^mtt^ fcS C 

[0 14 7] [«j5g5] (2 3) T- 

[0146] [«li£4] Bul5«fiE3{C*V^T> N= IT- 

R'(x, A) =a (x) 'b (A) +0 (x) • • • (23) 

(2 3) CiJlts, tti^ 
b (A) =R (X, A) [0 148] 

1 (D^m&t §x tOV^T> ikcDA (24)® [* 1 3 1 

S(R(x, A)-(a(x)*b(A)+jS(x)))' •• (24) 
A 

[0 1 4 9] S/hi:^d:SJ;a«:a (x) . ^ (x) §^ [0 15 0] mEmmi7b^m&5<D^fii}^ 
2. g3 0it^Stl;i:1-S^S. 1 o®:?ffifci3V^T^ 

T (x. A) =R (x, A) -R'(x, A) • • • (25) 

T-S)5<ta*T (x. A) *SClo®!|tSiai:b> 

R"( X, A) =R'(x, A) +T (x, A) • • • (26) 

^^y')v^tt^:^m, [0 15 1] [«fiE7] mtm^i7bmm^6<DMtny 



(14) 



#PI¥8-2 2 1 5 6 0 



lo®;^ffit:i5V^T. b (A) 

b (A) tm.^'t?>ztizx*). stMcDmm&^imt 

[0152] [«fig8] ButBfilfigl75S«j5E6®^5iniP 
lo®^ffiC43V>T^ b (A) S^S-r2.3i:t:j;!3. 



[0153] [^^ 9 ] mtim^ 1 X«i 2 Ci3^^T. m 
i( A) S^StS^iilcit). Mgfe©fef±«JtL. 
H^® S ^ MSOai- 

[0 15 4] 0] f!lI3«fiKlXtt2Ct5V>-r. 

ifefflS (2 7) C^Mb. 

[0 15 5] 
[IS14] 



R'(x, A)=b(;i)*k* nmi (A) 

i - 1 



(27) 



[0 15 6] is.(Dm^mm-t^:itizx*). mm^o^ 

[0 15 7] [«figl 1] B^Il3«l5e3Xii4ti^V^■C> 
R'(x. A) =b (A) 



[0 15 8] [;^figl 2] H;it3filJ5£3X(±4t43V^T> 
t7*;i'SS> »:®^ (2 8) CSSb, 
[0 15 9] 
[»1 5] 



k • 



N 

n 
I - 1 



Mi 



(28) 



[0 16 0] k®«SKSts::i:CJ:*3. ^Sfe®e 

R'(x, A) =ka* a (x) 



itb. »^®«^?&^ami-5;5So 

R"( X, A) =R'(x, 

[0163] 1 5 ] fflS {.tz^n^asM^^- 
^oy^fX^^iaSicfi^v^T. ?gS*|Sii:^^:S-|Di{c2 
7?[Rlt:o(,>T|5]^{c^r&fbS[iSSfTi\ *»^> ^®ffia 
S:^:ft^^^si^*®fiv^gg:55'^c-^v^■r®^!*^T'5: a ;?ffio 

[0 16 4] [±!31ifi£l~«fi21 5®<tffl] «fiei;^ 



A) 



[0161] imWL 1 3 ] Hui3«fiK5 t^sv^T. 

^■k. di<^^ (2 9) ^cSMb^ 

• b (A) +k/3* 0 (x) 

• • • (2 9) 

[0 16 2] [^SfiEl 4] mii3«fig6ici3t,>T. ^7^;!/ 
JJt:®^ (3 0) t^SU 
+ k,» T (x. A) • • • (3 0) 

[ 0 1 6 5 ] «J5£ 1 $fc(±«^2 « 

[0 16 6] 
[ISl 6] 



©Mm 







^^■^^^ 








A 


0 


o 


0 




O 


o 


A 


O 




O 


o 


A 


X 




@ 


o 


X 


X 


m^s 


O 


X 


O 


X 




X 


X 







[0 16 7] i<mwLtt^tzist). mmy'-^t^T^ji 

[0 16 8] «fiE5{c<tn{i. ^^©HScT-SSa 
(x) /? (x) &<l$Mai:^5t«), Iljij7^-<5'i:^7^ 

[0 16 9] mmizi^mt. £CT»^fi£^?-^feStT 
(x. A) i^WLmtt^fzlib. mmy"—^ t^y")^^ 



[0 17 0] «fi£8CiixK. i^SlSOloT-feS^^t 
SW*b (A) 5^M1-SCh{ci!3. e^ffi^bttt 

[0 17 1] mm7 7bmmmi3izj:nit. b (a) j.^ 

^©I^SfS^^MSfcttMifetSChtcJ;?), H^t» 
[0 1 7 2] «fiXl 4C<ttHf, imm.T (x. A) S 



■9 

(15) 1tM¥8-2 2 1 5 6 0 



[0173] ±m-Mm b 1 Tbmm^ 6tz(Dm 
l:75M«fi^6cD^)®t?^bT{i^ 

[0 17 4] 

[a4] 

[0 1 7 5] El 7tli. ±iBO«fi!cl, 2©:&?SSffl 
V^T^ tt>^OJtil?*fS^tf4|llS0^SB?£aiSb*:S 
(01 5?Sft) O^^I^5-JfeSlt*!fe^^ 

liTiES^CHt?.) ^A^JfeS*f*®^»{i> Sift® MIS 

(log mi (A) ) mmt-t?>Mn (x) 
(«fig2-c-(iv i^iC) t:•*t]^J;<3£ft^■c•§si:v^a^^ 
asfft^ mmi. 2^c43v^TR (x. a) t^tts^ 

^^xO^ISi::feSmi (A) , b (A) 

-flsw^J;ttlt^!ls*^e)allaJbfe®T•i±^:<^ ^^©^t^ 

[0 17 6] C©^7^;i'SlC<t?)#ll3feiW«S^tf^S 

[0 1 7 7] .^623, ^(Dyjmommi. 2^^1-5^ 

jtj^tt, (x) «[*®Ha (log m 

i (A) ) T-tt^d:<. (Mi) tbfzZtX-$>^o 
t^t)*>. r^^^^S*t*R (x. A) ®^Sffi#tt 
i^i^ft (A) tcfte,-r-^T-fe2.j i:^^^^S^®fi^i■r 

®^ «?ij^«> El 7 (b) ®5=-^'>i^5 7 7'^' 01 
7. (d)®MIO) t:ov^T> 2i:Jt'^<t!3 

[0 17 8] ±i3®<fc^t r^n^^m^ (R (x, 
A) ) ©^Sfi!c#tt*sjS[* (A) tfi!<c,r-^-efeSj 
ZtiiM.Mbr\^Ztzli). =i-^^y^=pV7^\-. MIO 
^®itjlS«C|Se,ti. ®J^>«gHAs■B■^v^ (-e®ffe®«^ 

5, s^®B3i*sjS45eT-r5) . bt^b. fes^v 

ti'^y^f'-^ (b (A) ) i:M^§^Nt/'^7^-^ (M 
i) A^o. H^&^t/'?7^-^® 

(«fi£3-C-ttNfi. :^]5g4-efi 1 II) , 

Ts ±!a®^gs*5fi^^3 4^?te)^$^{c■^v^T^ #^®«^ 

(Mi) {cJ:t)fflffitcm3i1-sc:i;tfT- 
tfi0l5V^^i:i:. ±iB®{SSAsgg»)if-^v>;)teilf«5:#Ji: 



[0 17 9] 01 8(C{4, §^7^;i/JCi:IISiJx-^OM 
MSfe^ (C I E 1 9 7 6 (L* a«b» ) J 
IS Z 8 7 3 0) frsbfe. Jtfltttt01 8 (a) {C 

(sm«) V *3J:z;f. MIO (sm«) i: 

®Jtff«lcov^T*>S3i*»S (6ll®'h$$) I4> 
1, «^2. «fie4®«{CStlTV>S. 2ife («fiei-C 
N=2) <n=^f)\^<D^^. ^^15' W±®il£f(Slt« 
J^T-^^ttfeM2WTi:*oT*»)o if0^fc«l#Jcov> 

5o 01 8 (b) tS^t5=-;J'>i^7 7T'r 01 8 
(d) CS^tMI 0{CO^,^T*^x;^^CiSff3i*IS® 

^tv^ttB?.^^■5^)®®^ «fi£4®II^T-*fe^(ilWT 
i:«;oTt5t)^ fllfi!c4®^5=;u*jifflqItlT-feS, S 
fe> «fig2®iSffl«aii:bTii> 018 (c) {c^x-f^U 
- > ^ -Y 7!j § PI f 5 c: i: 4s-e t S . 
[0 18 0] ±l3«fiJ^9®#SS^co^,^TI^iB^•r 
5o ±iB®fllfiEU 2C^5V^T^ b (A) (i^^tCft^^ 
b'Sv^^3'3fcSW*S#^5ST-$)»)> ■e®^MCJ;t)M 
^a^^«:®e®5gS5!lS*5t§.5®ti*fb> m 
i (A) {i^3feS«^®^S«ci^tt&4xSiBTv ±iB 
®i^t3fej!ft^{c^$W®M^ (5fcff«®Jfe^^CJ:5:^ 
St«c#bfcfe®^^bt)^4{)) *S?*1-5#mftT-afe 
5, iJEoT^ b (A) SSofeS*, mi (A) S^M 
l-SCiiJciD, ^^fe®¥J^a«J«:e (9fe^!(sf®Mt- 
5fe(c?sfjlc:0 $«j^bo-D. HS5®^M*5-C-§?.. C® 
$HffiS®M«:S<]>5:;^?Si:bTttWT® (A) (C) 

[0 18 1] (A) ^iSWfilCmi ( A) ©x-^J''^ 
-7.^{^^\.Xii^s ^SHumi (A) Sffi^®^fe«l*r 
®mi( A )' tcSJ^1-5o ^ntt)\5]»«®a^{cm. 

[0 18 2] (B) mi ( A) (Ami ) fi 

flc#ttfiH^^:«S{cS0^b-C^^•5o 1$^i:b-C{±> « 
ftAK:||^g35:<-^ft (Ami) ;elt^^b$•a■^^«<tv^ 
fc»> ^S5!LS4s^S%::i:> liaE®^g®^#tt{3jfil5S 
$^^^^v^^^it®^SASRItgci:T•*S. ^S^® 
fe • KiSS:*)0^^tl©^<^A«S#®«** ()feiW*r) T- 
tt^nlte'5::®^*^bi>*s, C®S{'^{Cct»)^l:ifi<]t$f 
*bV>6-!g{S5?£gg^bs ^®i:§®^x;i'©/^7j<- 

[0 18 3] (C) ^t»|vt§©mi( A) (€7=;i/® 
*7c(4N*i:1-5) SjSEftA®|^JlSi (M*i:t5) T- 

fiftib, ^®a^j!s®x-^'<-;^$:f^i5ebT*s#. 
e>®^i!a& (NxMj*:^SF^±T-) ffiiic^^bj-a-, H 

moi^mnoo §Jt)IW®#ttttNxMife7cSH±® 



Ifi (A) tffllt?). ^ffi^SStt (B) Si£5Ib. 

mmm'^<imii±m (b) ©ias^iiiBi^-t-^s. 

[0184] ±tB«^ 1 1 0!Rfa^l±^ AS 

rt^fl<jt:{±±i3-r-iiB9b*::i^i£ (b) tmm-xib 

^ODnii i: bT3ISffl^»W5!^ffl[®^^*^&aiR-rnK^ 3t 

[0 18 5]ife{C. ±ffi«J5E5. 6. 7. 8, 13. 1 

dCT-tt, *5^^T-®^3tS«*S:aiPi:b> -e®^ 

[0186] y U iESM^Jil^l-tijb'l^ 
-C. ^®^3-3feS*t^l±1llBS-^T-fe5o Efitfttv lES 
It^ mUf^^^5tSiJS«l (rf:r;t2 4) (DM^m^n 

im^tzMEi^m) ^c*v^T®^f^l4b. si^®?saA^«i 
[0 18 7] -1:. =pm^(D&^mmm(D>pi3i\^^m 

#trMi|i4®^^^3tSlt^S^«fb. iESW^W^®^ 

^gbfeo c:®mj±s ^^ti£bT-e®^SfcMW-r 

5^0SAi^^b-r5C:i:lC!ia<WbTt->i), 

5 ^§^l5f bfcl^®«^*om^.:545^®^#:®SI«f^i: 

^©^$®«T-«i«)e)n2)C:i:{ca-:3t. ^tilStf®^** 

S)fc®^$®^^bh#^i.^i:st^i^bfe^*. mmt 

T-. S^ciit;bT^'fbt-.s^ifeSI**®«ss^SS,-ri. 
diiA^-etfco 3i> ^^^®^ilfiSIJ*®Fat(±. 
Wfe^ftfflffetc. Slt*;5[S^-N®3pfT^i!jS<]*^<b*)fe 

^5{^is§*»bm ^nc^^®His-eife5&j©^^ 

ft i iEfiitS3St- 5 C i: SrfiSIS b 

tzo v; >;/ h-^Jl4®*l^i:|B!«{c. lESWftt 

[0 18 8] Cffl^&ii, aipi:7^^S:5>iteSlif*O^P 



!Rf^¥8-2 2 1 5 6 0 

[0 18 9] T^^®feffi^fta«^&W1-S^ 

S^b5*)®T-$>5o 5t®l^^^oeffl^ft^S®&V^ 
aip S^^SW^&^iil-S C i: i o 

^3^ ^^C<toTIIS^n■5^)®-C•{±*V^o iaitc. 5fe® 

^{b^!jmi:#x.S^i:*5T-?So tieot. 5c®^^^^t 
SJt * i: Sip i: % S ^JfcSI* ^® ^^{cj;o-CffP.nfe 
gE^:0-^SIt*i:®MS:, ^^i:«ft®M»t?$>5feffl 

[0 19 0] dCioJCs *7^a{±v fll>!?}C||SiJ$nfe 

^^tc-S(b, ^8ijb&^fe*>^®;^A-x*e^ 

[0 19 1]i*:C. «fK5. 6{CJ;57=-<$'aiJi«®» 

IffefflSft^mS:* b'5:V^^t»*^§^^f^^(c-^V^T^ 
■e®#SScft«±'>^i:v^7=-^J'MT-ami- ^ c BftgT-^ 

5. ^n^%Rm^^n'm-^tzs><^v=-^R-imw.t 

[0 19 2] mtit. 5E^^itH»f^$:^^0*^?>9 0 
S (ISSiJ^) > ^i^SI^*3 9 0*»& 7 3 0nm (1 
Onm$.\m XM^LTz^-^. ^(Dy'-i>mtQ 1*3 
5 = 3 18 Zm<D-mL i&Mm tti^^o b*^U 
?St:j;n{f. Sipi:;&S^itSW^lo (3 5fi) . i5 

^^(Dmmx-h^mm^t^'^-crT. oifi* 
2) (DfyX'^t[2 1 7m<Dmmx^*). ^—^m.^^(D 

8%i:iM1-i>:ii:*^WBlT-*>5o 
[0 19 3] -S. effl^<b55!j«S*t-5^fc»«^^tr 
Mi|E^®:©-&. fe^i^{b®^^M45ie>ST-*b. T'-^m. 
mMt^zii\ix^i3i\^o bi^b'&ASf). ^^tcli. 
x;®^^^3tSlt*A^f.feffi^ftOl^l:&«». 
^I45M^tB*'feV'>m^C;»ctl/^©-&^c®^^, ;iffl1^^M$: 

[0 19 4] *ic. ^5. 6®^sci3itsmaao 
m.\^tzw-mwLi&^n^%%s.t\^M-y. ^M^^^mm 



16 



(17) ^$l8¥8-2 2 1 5 6 0 



mm) 4^5.9 OJST-l St &^^toV^T3 
9 0 7 3 0 nmST* 1 0 nmSiCSIJ^S:jStt)ti« 

[ 0 1 9 5 ] 4 0 S®^3feSif*&aip©^5feSW 
tS. C®«^t(i. i£^4 0S®:9-^fcS»f*S?iJfflU 

^%mmt. iti»«®»s4s/i>§v^ ©ASMS u < > 

^©IK-'^ip?), %;5^<> ;*:tv^S^f©^^S*f^-e 
tifi^^\ Lfzifi^Z. +^'5:SiJS*SSi)Sf# 

[0 19 6] ^©'#. IESWIR«j(cM1-Si!lS^ff^o 

ip*.s ^^os^3J;vlS®^^•^fiS^*tov^•c^ 
2s©^^sM*i:©M4s«»e.nx ^n^n©^« 

(OSillfi) X'(DmR^^^^tt^o C©^^v 0 

jS^3it^•lgtc>v^•c^ ^©ffia&ffotA^ lEstt^ 
ii, jiswcttiESiif^ (-r^tot.^ OS) ©^^i^-c^i; 

^.^)©T•fe!3^ lJStfec:©«!Mt:fTofe©iiS^^^t 

5i$«©sij«iat^s#itufefe«)T-S5o mm 

(D^^mmt<D 1 ]K©^itSW^i:OllS«to5i!tS 

[0 19 7] ^©^, nmizmtz'^WLmt^misbhn 

So 2SJi^±©§^^fcr^v^T. &^Sft©S*f*S:gW 
ttz. «ip0^3feSW^©#S?ft©SSt^^£ 

^o^^t*5(tSHS©1^SJgi:1-s, ;i©iii§ 

»i:U «!«CMtS^l©1^S!(*.^2©#SJ[Mi:t 
2>o X^ iE^OSS^J'la®c:^^e)®^lCr^v^■rli^ i£ 
^2gStti£f^A1-5. 

[0 198] 2SW±0§^^{COV^T^ «^ 

tcgStS^lx «2®^gi:fe{c||t5l^S4»^^ 



^®^^S*f*i:®M$:&8cS«t5R«>, ^©fiS-eo 
*©?SftT-©g^CH-rs^3©1#asai:1-5. 
i05!ia*2SW±©&3E^^ ^igEfttov^-Cfracii: 

x> ^^0J£s^J'lS®3^^e)©fitct5v^Tii^ ^^2 

[0 19 9] H^(C||1-S^3©4^S4^ ±t©^ 

wmizmt?>mi. ^20!^s©*'§isitbs tc©^ 

[0 2 0 0] mmb. 6. 8®:^ffi®=fcSfe^M 
®;5ffi§ittB^-r5o stII3®:5?StJ:*)> 1^M®»t±J4s 
^7b•tl^5*)©^:•r5. 

[0 2 0 1] e^Miis etcntsi^s (C©«^, 

os©^^fii«f*) i^nt^ztizii^xnm 

^n^o ^H'#©feK:H-rsi^att, ^^Ai:#»* 

^cov^Ts ^mzm-ri>mi(Di^mm (^^©iiis) ^ 
H^(cHi-5^2®i^^a {^-^(Dmm tm 

[0 2 0 2] *^B^C^5^^T. ±IB®«f!efdltT-{i^ ^ 

'J 'v^fi^^®Bmt4®^tStf+^■r•'Sv^®T^ wrt 

IftB^I- 5 ^ ^ 5^ a T- 1 H 1- S |?*f §#M b 

^®iim't4S:i°i±s-a-5!e:>s*sfei.. 

[0 2 0 3] )t)lil*t0^q^^{CJ;i.AKC^R#bfc:fe® 
^^bS^tfW^ttv «fiKl> 2. 5. 6Ci>)1-T-CSf 

[0 2 0 4] *^B^T-tt, iB^)5?^(fSS&fflV^T. «^ 

yfiJlf #x ;^ 5^ ■\' -® tiSa i: U T I) a ^ . 
[0 2 0 5] «]5gl~6{cJ$V^Ts SSSS^f/^^^- 

M<j^S:l?«ft. p<^iJ>i'^ja?^®{^4S#Jt1-5. 
[0 2 0 6] *^«ffi. ±iBa*W#^;&{cS^t«fiK 
1~6®4'T\ ^A^5-)l6SW*®AiS«c#ttA5iSftCtt 
e. -r-ST- t ©«fi£T- * S 4 C i D HSfit 

[0 2 0 7] WTtc. ^fi)c4{C*JltSK^;^5pJ-^J' 

1-0 

[0 2 0 8] 1 . wm^^(om&:^m 



(18) 



2 1 5 6 0 



LUZEX-III) izm^ 



5o MftWtcK. 

mm («s^a- 

t*fbT- 1 5° ~ 

ffl^tfl 5" ~4 5 

[0 2 0 9] 2. 3*K;»fi^^ 
S^^nfc±IBffl^®H^5^^2 5 6Pg^U'^;bi:bT 

^StJ;2,pim*fTao !S^?tlfc3*^ffJS^}-^ffl- 
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